Searching PAJ 



1/1 ^— v 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2003-089769 
(43)Date of publication of application : 28.03.2003 



(5 Dint CI. 



C09D1 83/04 
C09D1 71/00 
C09D1 83/02 
C09D183/14 
H01L 21/316 



(21 Application number : 2001-283539 
(22)Date of filing : 1 8.09.2001 



(71 Applicant : ASAHI KASEI CORP 

(72)Inventor : HANABATAKE HIROYUKI 
[OKA TAKAAKI 



(54) COATING COMPOSITION FOR PRODUCING ELECTRICAL INSULATING THIN FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a coating composition for producing an electrical 
insulating thin film, capable of producing such a porous silica thin film that is low in relative 
dielectric constant, has mechanical strength sufficiently endurable to a CMP (chemical- 
mechanical polishing) operation in a copper wiring process for a semiconductor device, and 
scarcely generates gas when viae are formed. 

SOLUTION: This coating composition for producing the electrical insulating thin film contains a 
specified organic polymer containing a silica precursor and a polyether block copolymer, an acid 
catalyst, and a solvent, wherein the silica precursor contains a specified amount of silicon 
atoms which are derived from a monofunctional, bifunctional, and trifunctional alkoxysilane 
based on an amount of silicon atoms which are derived from a tetrafunctional, heptafunctional, 
and hexafunctional alkoxysilane. 
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i^i^^at;!/ ( i ->-7> 1 x 



(6) 



( t e r t -rf Y ^>>"5>) , x^^> ; 7x^;by h 

>^x.x.;y (n-:7"P#+$y) >^>, x^;i/>>7x^ 
;l/ ( i -y'vtficts) i^>, (n - 

■7 Y x^>, x^;y>>:7 x^;y ( s e c-7 
*y?>, x^l/y^x ( t e r t Y^t^is 
. ^Pb'^y^iMF + yi/^y, :?'Pb';ui> 
^^il/xF^^>^7>, ^ubVl^y n - :/n# 10 
+ $y) ->^> ( y"u bVl/^y ( i -^pjJ^vO *✓ 
:/nb';y^y (n-^h^^) Zsy>. ?*P 
b>^^Ksec-^>+J/) iy^>, 7°ntvuy 
^^JKter t-^K^^» . b°;l^x^ 
;W h + ^>^>, :/UbVy^x^;Vx b ^;>>>^>, 
:7°p b ;l/^x^;i/ (n-?*P#+^) y^>, :/nb°;i/ 
zsjL^fl ( 1 -t/u^v') ->^> v y°u 
(n -"7>+:y) V^>, ?"p b^l/^x^Jb ( s e c- 
>^>. ^nb°;l/^x^;b (t e r t Y 
+ V:>^>) , 7 , Pt^y7x^j^ h^>->7>, y" 20 
u\i)iv>y h +>^>-5>, ^nb^U^v x^;l/ 

(n-7'p^i/) >^>, 7"Ob>;7x^ (i - 
^Psj**^) isy>, 7'nb';^7x^ (n-^h^ 

->^> s y*W)lV>y ( s e c -rf Y + 

v^>, 7 5 ot>^7i^.JKter t-7'F^»7 

is) Isyls, y x.^)lisJ f-Jl ( 1 + >^ 

(n-^F^i/) y^>, 
J^^^Ksec-T'ht^) >-^> v 7x^;l/^ 30 
(tert h+^>^>) . 7 x^;U^x^jl/ 

x^JV^x^Jl/ (n -7'P7j<**y) *x^>, 7x^y 
x^;l, ( i -^patf+i') :>^>. 7^^i/x^I/ 
(n h+^>) >-^>, 7x^Jk>xfJl/ (s ec- 
? >+>0 y^>, 7x^;l/yx^ ( t ert-7> 
*ri/isy>) v 7x^i^7'Pt: 4 ;U F + ^^7> t 7 

(n -:/p#^» >^>, 7xxji/i/7 c Pb , ;b ( i - 

e>^>, ^x^^^^PbVU (n-^h* 40 
5>) y^>, 7x^.Jl/y7 5 qb^ (s ec-7>^y) 
^sx^^ob'JKter t-^Kyy7 

[0 0 19] ^^*M^±^i-3fBOb^;ua 

Ci, h y b^JM h*t^<5>, h y bx;Hh+yy 
Mjb^;Kn-7'a^y) y7>, h'Jb- 
;L< ( i -y°v#*ts) Y 'Jb'^ (n-"/h + 

is) isy>, Y r ; b~;y (sec >"5>, 
h'Jb^iMtert^ht^y^y), b*x;U*yy 50 
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F^yy^y, bx^y7^HFtyy7> t 
b^;I/y?y^Jl/ < n - r/P**^) ->^>, b^;uy>y 
( i -7°n^^) v^>, b^l^y (n - 
^h+->) ^^>, b^y^^Ksec-^F^ 
is) bx^y^^Kter t-7> + yy7 

>) , b'xji^x^y f*->V^> k b*x;[^x^;L< 
x h *ri/isvl/^ b^;l/t>x^;y (n-7 4 P^y) 

b— ( i - 7'P/^y) ->^>, 

)l>*s3L?)l> in-y h^ris) l/rtls, b^;l/^yx^;u 
(sec-^F^y) y7> ( b^Jbyx^Jl/ ( t e r 
t h^>^>^>) , bx^y^'abJ^F + yy^ 
> v b^y7 l Pb;l/xFtyy7>, b^il/^7 4 Pb 
;U (n-^P^ + ^>) i^>, b^^y7'PbJl/ ( 1 - 
yu7$<^is) ->^>, b^7'PbJKn-7'F^ 
^>5>, tf^;l/^7'Pb';b (sec-7'F^y) y 

b^;l/^^Pb°;l/ ( t e r t-^h + ^>^>) 

[0 0 2 0 ] 1 W*tt*J:»2 W^ttCDTJUra 

+ yy7yiLt, ifejfiLfcJ: ^ 

^F+yyy7y, h y y ^Jbx h ^^>->^ F'Jx 
^MF^^>7>, F'Jx^iUFtyy^y, F 'J 
y'u\i)lji Y^isisyls, Y vy'&E)l>j* Y^islsy 
>, Y y 7'PbJl/x F'J7xxj^F + 

^>>"^>, F^xXibxF + yV^y, 7x^;^yV 
fiMF^yy^y, 7x-=-;l/y^f F+t/y-7 
^7x^M^JMFt^y7>, iy^xx;uy^ 

h*S/^^>, yVf^xFf>y7> s %?^^)VV 
xFt^y^V. y^xx^xF + ^^y, y^;u 
x^xF^yy^y M ^Jly x x;U^x h +$y^y 
xf^7xx-;l/>>j: F^W^y. y^^iky^ 
h + ^^^yVFt^>7>, ^x^;U5y 

yFt^>7>, ^7xxjl/^F^/>7y y^^y 
Xf^F^yy7y ^ ^Jl/^ x ~)l>i/M b *rlsis 




ft£ 0 

[0 0 2 1 ] a/c, y Y*-> 
xFti/y^^, x^I/^Ft: 

xF^^y^y, 7*x.;P^F^i 

ffli^ct«*^-«S (2) r^^n^>r;y^^^> 
y^>3m, *(Da»»f4r*-5r;bp*^^^>^ 

[0 02 2 ]-iS (2) ri^ti6r;^^v^7> 

O^^, R 7 ^- (CH 2 ) n-(Dft^"C6, 4*5 J: 
TJl^^risyXDmt Itb^ ( h yy h^^>^y;y) 
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y#>. b x ( h -ji y £> s b*x ( h 

ij7i/f^'JW y bx ( h y y h^wy 
;10 x£>, b^fF'jxKy^'i^i^. bX 
(MJ7xyf»'JJl/)x^> 1 1, 3-bX(hy 
y h^isisVto) r/p/O, l, 3-bX(hyxh* 
^>"J;U) ^P7N'> % 1, 3-bx (HJ7^y^^> 

1, 4-^ (h'Jih+^V^) 

>o 

[0 0 2 3] 4W«BttCDTJU^ + ^^^>CD^i Utb' 10 

UJl/) y b'X (yx h + y7i^k>yjl/) y £ 

> 4 bX (^yF^y^fii/y'JW x£>, bX (t> 
xh+W^y'Jil/)x^>, a (^F^y7x 

xn,*yy;t,) x£>, bx f^xKt/7xXii/yij 
;u) x£> % i, 3 -tx (>>y h*>"y ^;biy y;u) 

l, 3- bX h^y ^l^U AO 7" 

P>s>, i, 3-b X (^yVKy^i^yij^) ^ 
p;n>, 1, 3-b x (^x h*^7*xji/*yyji/) ^ 20 

[0 0 2 4] 2W1»14(Dr^=i*^^^>©^flf(iL 
bX (y h^>t>y^usy y ;u) y£>. ex (x 

h^v^y^^^'jju) yy7>, t'X (^Ky^x 

y£>, bX (iK^7^Jk>iJ 
JlO y£>, bX (y h + iy^y^ ^;U*y»J HO x£>, 
bx (x h+Sy^y ^;Uiy if ) x£>, bX (y h + 
i/y^xjk>'JJb) x£>. bX (x| 
frUVfr) x£>, 1, 3-bX (y 
V)l)7*UJiy^ i, 3-bx (iK^fi^'j 30 
;b) ^dm°>, 1, 3-bx (^ht^^i^ij 

)l) 7*0^0, 1, 3-bX (X h^^y^r? xX;biy«J 
;y) :/n^>ft£*s*;frf&*i4 0 
[0 0 2 5] ( 2 ) rR 7 ^BtmiS^^b^i 

Itit ^^h^^y^Pt^y^ -.^ifxh*^ 
*y->U + 1^>, ^^tf^x S*rUVZsU*ryry. 1, 
1, 1, 3, 3--^>^y h+^>-3-y *>\,*Jl/U*rVr 
> v 1, 1, 1. 3, 3-^y^h^i/-3-^f;^ 
*yp*U->, 1, 1, 1, 3, 3-^>£y b*is- 3- 
?xx;1^>p+tf>, 1,1,1,3, 3~^>£x 40 
h + Sy-3-7^x;l,^iyp+it>, 1. 1. 3, 3-f* 
h^yh+^y-1. ^U^P^X 1, 

1, 3, 3-fF ^x h^>-l , 3-iyy^Jl/^ *yp* 
1f>. 1, 1, 3, 3-f F^yK^-l, 3 -i/7x 
^yi/p+fy s i, 1, 3, F7^Ky- 
1, 3-^7xX,;^yD+ty l 1, 1, 3 -hyy 

h^>-i, 3, 3-h yy ^ju^^n^it >, i, 
1, 3-F'Jxhty-l, 3, 3-h yy^;biy^a+ 

1, 1, 3-hyyh+ty-i, 3, 3-hy^x 

x;l^>p 1, i, 3-hyxh 50 
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3, 3-hy7*-;^P**X 1. 3 -^Ft 
^-1, 1, 3, 3-7* h^y^^v^v'n^ if>. 1, 
3-^xJ>*f-l, l. 3, 3-f*h^y *;U*y^P* 

1. 1, 3, 3-rF77x 

x;l^>p*if>, 1. 3-^xKi/ -1, 1, 3, 

2ft6ttCD{t^»ibrii, 3 ^>F^y- 

xh+^y-i, i, 3, 3-r h^y ^;u^^n+tf>. 

1, 3-t>yh*^-l. 1,3, 3-fF77x^y 
>>p^^>. 1, 3-^h^-l, 1, 3, 3-f-h 
77^ji^yntty^i^mci^t^ fl 

[0 02 6] — «5* (2) "C. p#0©ft^»t6, 
5, 4, 3fcJ:CX2Wt^4or;y^^ey>'^>CDaf^ij 

y h ^>^:»^>. ^^/xh^^^^y. ^ + 

R*M4ltl, 1, 1, 2, 2-^y^F^^>-2- 
y^;biy^^>, 1, 1, 1, 2, 2-^> £x h+iy- 
2-y ^Uv^^X 1, 1, 1,2, 2-^>£yh* 
$y-2-7xx;l/iy>>^> i 1, 1, 1, 2, 2-^>>? 
xFti/^^^xjl.i/y^y. 4W*H4£>7;l/=J*$y 
^7>Oft|*Wiltl, 1, 2, 2-f^h^y b*^ 
-1, 2-^yy *;i/*y*y^>, 1, 1, 2, 2-^h^x 
h*Sy-l, 2-5yy * 1.1,2. 2-7- 
h^yh**y-l. 2-^7x^;l/^>7y > 1, 1. 

2, 2-rF7Xh^^-l ) 2^7xx;kyy7y 

3 f f I4©T ^ + ^> y' 7 > ©I 4 1 1 1 , 1, 2 
-h'i^h^-l, 2, 2 -h'jy^^y^y, 1, 

1, 2-hyxh3->- 1,2, 2-h yy *ji^>^ 
> % l. 1, 2-hyyh+v-i. 2, 2-MJ7xx. 

;l^>^> 4 1, 1, 2-HixF + ^-l, 2, 2-h 
^^x-JbyV^y, 2WMiOT;U:^>^>Qj| 
ftWiltl, 2-^yh^^-l, 1, 2, 2-^h^ 
y^;l/^y^^>, l, 2-^yxh+^-l, 1, 2, 2- 
f H^^^y, 1, 2-Wh+^-l, 1. 

2, 2-rh77 xxj^y7>, 1, 2-yxF^y- 
1, 1, 2, 2-^h^?*x;U^V^>ft££W& 

[0 0 2 7] «±CD-^S ( 2 ) r^ShiTJ^ + S/ 
f ^ >CD 5 *> 5 Wfl&ttfc 3 WtittOT ibn^y'y'^ 

btci><D5 %5l>tt< & fcO-rti** 1 «BUA*/Ct>*. 
y^BulB* (A) «:m^h44f«tt07;i'a+^s/ 

^>CDi|^. 4o(DT;I/X3^>'(D-r^T^D*^?^tl 
r ^ Ss^SB ft < , « A « 1 ffl/c w *J»*^)» Shto 
^>fecD, 2flW5t±*sa*»W3tin»&b©, *SC*tt 
cne>CDS^J^ffSELTC»Tfe^StoftC> 0 
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[0 0 2 8 ] ttc, *«?H«C*$ w 6 > y ^ffiflgf* ( A ) 
Sti ^y^mrlBf* (A) ©fa* 
5}»»V7/-;H«^ltS i -O-S i*S£*Jg 

<*«±ib— «s; (i) , -*« (2) r*3*isr;u3 

7>f(Ci*-r^l»iK 2, 3««tt7JH3* 10 
ti5-3 0W/o, J:^f^K(ilO-3 0^°/ot 

[0 0 3 0]^ *»«©h 2, 3-ff«Btt©r^^ + 
'»7>iit, jfeaLfeiiftr^a+^^^ffl 20 
*<Dtp~C Lt>£>#s t hyy^x 

^l/^fixFt^>7>, i/7x xju^f ^jUx h ^ 

>-> ^ > & £*<d >r jmm^cmm 3m<dt >vmt tc 

x^;U^ ^x;b>>x h*^^>£c£(D4r>fiRJS 30 
2 fflCD T ^ * JUS $ ft: » T U - ^«#*S^ L fc 
s etc, HM^L/c^r^SM^ca«l 

[0 0 3 1 ] Sfc, y^;U^x h*i^>^> % ^^^-Jl/ 
bx;i/^ h^>V^>, >^^;l/bx;Ux h^>>^> 

tezcDfj mm^ &c us***? l it & <d t> m i > 

&C£&r£& 0 3^>tC v b\X (xF^^WJ 
)V) JZls, b* (iF^x^'JjH y£ 

bx (xFt^^>y^) x#>, b** (x 40 
K^7xx;k>ijji,) x^>^ 1, 3-b'X (xh 
^v-y^^^yjl/) :/ta^">, 1. 3-b'J* (xh + 
isi/y *~)lisV)l>) 7'n;0, 3-^xh^^-l, 
1, 3, 3-rF 7^Jl/^^>n^1t>, 1, 

1, + 1, 2, 2-f h7^f;lyy 

1, 1, 2, 2-fh77x 

[0 0 3 2] Ctl6©cf3r!|$0Cjt?a Lt*TJl/3*5/^^ 
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+ >^>^> v H y 7°p b;l/x h+>->^>, F'J^xX 

^7xXjM^xK^>7>, ^fJk^xF^^ 
^>^>, ^x^xhty^y, t/7ixj^x[> 

xXJl/i/xht^^y. X^Jl/7iXj^xK^> 

[0033] «±ia© <fc 5 ccf y 7Viuigf*^*u 
fflir^cii, «af*wjeo*«*»;v-, seta* 

^ y 6 ti*. coj:5tt^y*B(riBf**«F3e 

S^SM«Stt2-3 011%«Sl<, ffi#3c 
[0 0 3 4] *CC*»?WC*jW-5*lij|<y^- (B) tc 

# y :/p v y v-ico^r^f 4 

B*jWK< . ^^>y^OTig#feJ:^>y*£©tB?Stt 
awafltcc t KIRKS ^B»ett027cfiLb© 

0*l/7- a* CC 6 0 SMt%K±^ tf <> (D r * 4 „ 

[0 0 3 5 ] c ct, tB»tt*saKcca»r** 4tt, 
*Sirffiffl-r5^D^a#y7^ s/y^MlKft 

*s A y^i (DH«tt#i|affft feOOC £ *m 9 . M 

v^^rcDts^sr«^*«Jffli3n, *©«©iit^n 
v ^ n# y y ^^6ft#S6nt^?LfWff^ 

3 n S»^K:«*SIK:^ * a * /c«/Jn3 tt?ta*Rpo?L*i 

[0 0 3 6] JWtt9tt^0 9^3*yv-iurtt, * 
yx^u>^ y r3-;ix^y ^pbu>^ y T^y 
xf U> y y ^ y ^> u> y y 3-;KD<fc 5 ft 2 

Tcyp^n^tjv^, 3 6Ccsj<y x^u>^y a-)i> 
#y ^fu^^y^-wyxfi/^^yp^k ^ 
y b° u > ^ y n y x ^ u > y a y ^ 
Pt*u>^'j3 #yx^u>^y 3-;i/^< y ^ ^ 
U> y y n -;b*f y x ^ u > V y ^ - £©fiflMJi(D 
37u^n ^3^ijv-(DJ:^j:^'Jx-Wu^ >7 
n^yv-w^n^. 36tc, ^'y^n-;i/, x y 
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*y h-'k ^y^xyxy F-;k F— ;k -n. 

>F— -n*2xF— ^v-x, "^F— 
tef^Sft4««Mcd**i4fc FP*^Jl/3S©5fe©*J> 

9 y -fe p — y x ^ u > ? y p— 'J ^'a e u > ^ 
'J^-ik x y X'JF 'ji^u> ^ y a y 
7' p tf u > # y 3 - ;b # y x u > y y p - ;u & £ 'ifits 10 
$ft£ 0 

[0 0 3 7] J:«e©«flUy?fTt>ffll^C4<Dr*4« 
tlOftftWftWil/ttt, v;H^F-;k v>xh- 
Jk t^'Jh-;k *WF— ;k v;U^- F — ;k 7^ 
t"H^, <5£*F-Jk 7F^h-Jk -fePfcTF- 
;k 7;U^F-^ X^P-X. ^£F- 

p-x s r^o-x, y#-x, y;i/jj<-x, + ->p- 
* v r^tv-j^, -fvv;^^ 4 f+xFn-x, 

BL £OUp>BL ^l^P^ffiL y;Un-^:/F>K, y 
ji«p xi/^^ -y- 

[0 0 3 8] s *aw-cw, WflWiMRTJUP- 
MC 7 * U > * * -9" -f F 5 tt fcfilftK©?* 

«BSISiS/T;i/*u>**-9*-Y Ft/P ^^'yvH 

y H-x-f^k ^•Jt ; l : ^Pb 4 U>7')'J^ 30 
x — f-;k ^'Jtt^x^U>tl/^l'X-r;k #y 

>-fe?-;Ux— k # y tf*2/:/p t*u>-fe^;bx-- r 
;k ^'Jt+'>x^i/>xf-r'j^x-f;k ^y^+ 
s/:/p tr u y^s^rr y ;ux--r;i/& £#^#$6ft£o 

[0039] ±ibcd^p * y ^-^mm\m^m 
36 a nar c » #*ns « d «> . aiitt *$ * www© r ^ * 

cca^&^p * ^P#y v-^(DW«^y v-£#tf 

wii^n, *t>»T(ac»ttiws**a*sti*. lit 

1 01I%«±t*l) o 

[0 04 0] *»WtC*it»-CfflC»6h*W«#ll^-B 
JJB:/P**P#y v-JiWC S«3hS#97-*i 50 
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Tcc**wccflaii5 c y ^-*wt<D5i>a 

< 4 fc— 3©*Wl3&Si/y *WrlB*cc*f orft^Wtc^ 
rStta»*WTS#yv-(coc^r8ttwra. 
[0 04 1 3 wjttt#yv-*«iaiii/-c», 

FS#*tf£ft& 0 *ot, **yv-<z> 
£MiMMfMI»ft8niK£ 3 ti * c i «<ct AftM 4 
ir#'Jx-f;k *»Jx^f;k #y K 

y^ur, ^'jr^y^i, #y7^y;i/8xx^k 
#yy*^yii/«, *'y^^^y«x^fJk ^'J7 
^ y ;i/T 5 h\ # y -rf * ^ y ji^t 5 k , ^ y t ^ y p x 
hy^k ^y^^^ypxhyjk ^*y^u^^>, ^ 

y>>x>, ^'J^^x-rJk rH , Jt'x;^F> l 
'Jt:'x^7^ F, ^yt'x;b7 5>, ^y t'^xXr 

'jApyxt^yf^ ^y^fl/>, spy^a*1f 
^yx;wa\ *y^^*>, ^y^5>. u 

[0042] ch6»©#y v-cDflt^Wir*^^^^ 

«^**ffli»rfcJ:i>. *fc*«^yv-Bi«Hrfc 
2«aua±*#fflLrfcj:i>. ±ffico#y v~(D*rfc 
*«S ecffl t » 6 ft S fc Oi£MNMa(c i^ti^l ^?LK 

m»is*yx^^k »tti*#y:&-#*-K s§ 
y7-r*4 D 

yv-(Dig^r*orfcctu 0 */t#yv-©£iH», 

QiBLi|iffi*W-r4#y^--Mlt^rc»rfcJ:C^ * 

i/>^yp-jk #y ^pt'u^yy p-;u, sKy-Yv 
7">u>yyp^k jj<y h y y ^u>^y p-;u, ?j< 
yf*h7y^i/>^y^;k #yo#y^u>^y 
>py^*if^?-u>yy p-;k spy^^+v 
j^y ^^-+-fe^ B >^4cDT^^k>yy p-;uS[ 
r. *OT<ft< <tfc— o©SP7i^iH-fJk 
7il/+^x^fik TJl'+^T^F, TiU*^*— 
-F{t3ftfcfc<D**tfSC4^r** 0 x-^;U, x 
Xfik 75 F, Foy^-^tt^y 
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[0044] mmm^v^-^)i<D^mm^^-^Mt 

Ltc&lt It B , ±E T )V + U > y jHB<D4>& < 
— ^O^iWAB^f^i-fJk x^;Ux-:r 

^<tofcfe©**^tf =R#«kb«*.«. #yx 
^u>yy a-ji^y fvk ^yxf 

# y b'U>^ y 

;l<x-f\;k ^yx^U>^y :a~;l^x^;bx~r 10 

x ^ u > # y n — y^- ;bx-fik ^'Jx^i/> ^ 

isis)l>x.— f*;k ^'Jx^l/>^'J ?'nt; 
y ^-il/^y y y -fe y y 

e f -;i/spy x^u>^y ^^u^+m ^;bx-f*;i/ 
<c^3W#«:»* L < m»6ti*. 20 
[0 04 5] ^»cx^r;US*J#oflglS]SS^y x^-t- 

x-r;k r^'Jilii^^ ^^^'J^ixxrik 
r ; u + u > # y r3 - ; v « o * K £ * ; u # : * > y ;u x - 

[0 04 6] ft#WtC{J«AK, #yx^u>^yn- 
;U*yft®>xx^;k ^yx^i/>^>j2-;^ix 30 
Xr-;k 4<y ^afu^^'j^-Myfta^^k 
#y ^nei/v^'j^^^ixxfJk ^yx^-u 
> y y n — ;u y^lfix xfik #'jj.fu>yj3 
-ji>^t^ yj^ixrJk ^y x^u>y y 

■Jji/ffixxf;w #y x*u># y n-;u>^ 
£^ 'JiUxxfik x^u>^ y rj-;Ut'X^?;l/ 
^;Ux— fU'i^ Wxxfik # y ^'p b° U 

xfJk yy-fey>4<yx^u>yy n-juh yft&x 
xfJk ^>3?xy x y h-;u^y x^u>yy a—)\> 40 
fh^ixxr^ F-M'jx^U>^'Ja 
-*;K>^SSxxf;k v;i/tr f-wjx^I/>^ 

[0 04 7] »7 5 K»*»^»BMR#>Jx-^ 

Lfc*i«cT5 Ffb-r*#fe fttafimfhti. 

GtB. #y x^u>y y n-jbbx (#;u*K+w*Ji/ so 
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x-t*;u^^^jvt ^ F) , #y y'a vu>?v 

t x w *;U-f X/ W ?-;l/7 5 F) , # 

yx^u>^ y p-;l/b*X W ^^x.^f;b 

^x^;ur^F) . yy-fey >*'yx^u>^y n-ju 

F y ^l/jF+^y 2-)]/X.— f*)l>*sjt 3-)lT 5 F\ 

x y x y | — Jb^ff U x^U>^ y r3-;Uf* F^*?^* 

W^x-f^W;F\ ^<>^h-WJx 

^;U7 s F\ yji/tr I — iUsj< y x^u>^y 3— 
•y-*7;k-j<*^ ^;bi-f^^ ^jut ^ FtcftfWji 

[0 04 8] 5f»fcrA>*JM/-#*~ hl^oflii 
|£ 'Jx^f^ailW «*. « ±IBT ;U * u > ^ y 
n-;Ui|cD^>fe< <b4>— ocD^SStc. ^a;bx^f^ 

^;l^^x;i/^+^jj<y x^u>y y txx h + 

^j^xM+^Vx^u>yy fc'xx F 

^^^;U^x;u^+->^<y tfu>yy ju % fx 
t e r t - y F+^^^xjl/^^>>^yx^b>^y 

y r Jb* fru y iHratt u AlBUBKR^ >jx- 4> 
ffiffltsci^rti. F 'J7^t;p^'j;«ttrtt F 
yy ^;u^y;u^tt*s«HFtcjtf*L< , cti^F y^;u 
^noi/7>^ F y ^ &j\s?u&*sV JlT-te FT 5 

[0 049]«*yx^f;KDW(!:ltH #'J* 

ynyF\ #y#^a^^F>, *'y bvsn^y 

^J:WUx^i/>WU-h, ^<yx^lx> 

x^^-k #yj.fu>7^-h, ^yx^u> 

■fe^^^r-F. ^y7 4 Pt'l/>7^-K si<y**^s/ 

x^ u>rs>^- F^<D^^^^>K<tr^+u>^y 

(D^SSOCT^^^x-^S, r;l/+;Uxx^r;l/S, T 
;u^;UT5FS, 7^+;^-^- hi, ^u^>a 

[o 050] mm&#*)t>-tf*-Y<Dmtisx\z, ^ 

>^7-^^-F, ^ y «^>*^ ^ — F> # 
y^^-y-y F^cD4<y^-*^- 

iCT^+^x-^l/S, 7^*^x^f;H 4 T)\s*)\s 
7 5 FI, 7^J^-*>-hl, ^U3?>S?6^C 

b F y r ;u * ^ ^> y iHtftt zntc&oizmtfzct 

[0051] itiftK^yr^-f F^-f vomtbx 
b, sn»»iLr*y vax;i,^^^F\ #»;7^# 
-OI/^+^K, ^y tva^W + i/ F\ #'JX<D^f 
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;M-*->F\ jj<yr^^*-<ju**5> F\ #y-fe/i=w 
+ F ^© ^ 3j<>»©**i^ft* * tf Z> C t ifi 

jM^a-**- FS, ^ u £>S£ e>cc&s F y y;u* 
;b ^> i; ;Hrftt 3 ft fc W£ C 4 # r * S . 

)im, r^t*>gg, tv'j>i ( t 
[0052] xmio^mmzzs y *fj»*4<D 

# y « 7u ^3#'jv-<DJ:5 tcfaifuc^i ft -5 
[0053] ♦iwrii. ^Prtcc^>a< 4£>- 

4**r#S. C<D<fc5tc#y v-*JBi>4 4> fflite^ 
^filiLtttt^iH. ti'J^I, t*xu> 

S, yys^jHk 7'j;H, r^'ju-n, 
'JI/-H. 7^i^T5 Fi, y^^y^r^ FS, 

ft h ommtz # y v - cDi£§f ^ &c * o r 6 ^B(c * -0 
-jus. bxu~r>a, txu>a, yy^yji/», r 

^ri^ F, ^»JT>A^F7>f F, # 

U7 5F, #y«?u*>, spy^ur, *yr^';;i/ 
& #*)T2V)vmxA?'>i>. # y > * * y ji/BL #y 
^ £ ? y u^xx-rik ^yr^y;UT5K, #y^£ 

2 y Jl/T > F. # y T ^ i; nx F y ;k #'J^^^»Jp 

xFy>>k #y*u^^>. #y^x> 4 
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^yt^;i/^h>, #y tr^;uT5 K. #ytr 

>, *°yx^u>, ^y^n+u-x *ux;uy^F\ 
*y^ji/*>, #y-(5>. #y-fsF, -feina-*, 
J: 0* C ft 6 £>M «{* fc 4 « it^'Jv^ 

10 2 «B«_h* 0MB lt^i:^ 0 

[0055] ±K©#y v-o^rfejffiaccffli^h-s 

F, *yr>A-fH7-fK ( #yrsh\ *y-5i/* 

f-;k ^y^£^y;m ^y yjntx^f-Jk 
#yy*yjuy$F\ *y^jr^v;b7 5F. rKyt^ 

ybr^rAo-Jk *Jy^5>. * ( j^F*ife-s 

it. Mi?Moi^«f'jx^fik m»K^y 
xxfjk nmm#v*-#*-b. ni»iK#yr>^ 

[0056] *»wm^c <t3&s-c**«^e«tKi 

U>, MJ^^l/>, 7 U F^V^U>. ^>^^^U 

>. ^+^y^u>. -fv7'pfyfx 1, 2-*jj 

30 ^;bx^U> v 2, 2 -VJ *)l F y 

(y^r) T^yu-hittT^yu-hi-^^^yu- 
^^K, T^f>K, tV'j>t x^y 

[0 0 5 7 ] (a) ^'J7WI/>^'J3^ (^*) 

r^yu-F, #'J7;i/*u>yj3-^ (^^) r 
^ y u- f, ^yr^+u>^y n-jur^+^x-^ 
40 jK^^) 7^'JU-h, ^'J7;^l/>^'Jn^b' 
#'J7Wb>yj3^^t^i- 
•r;k ^y7J^l/>^U 3-jl/7J^Jbx-r;l/t'^ 
;|^x-7^>fb. *y7iKU>^y n — ;P4/y yy;I/X- 

rt<y 7^+u>^v n-ji/^^ y t^^;ux— f 
?J< y T)V^r u > # y 3 — ^t^+jux— ^ ^ y s> 
yjux-^tt^fcfitasn*, Officer ^ y u- f 

[0058] (b) #y*^o^^ f> (^^) y 

50 U-F, tfVjjzfu?? F>b'x;ux-T*;u, tfVttzf 
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Jk * , J*f7'D7^h>b^;i'XXf;i' (^^) r^y 

Jl/b-xjl/x-f;k tfyrfr^n^* h>t^^xxr^ 
?'J5/i/;l/x-f;^ #y#:/n^£ h>^y>>^;Ux 

*4i*ttW3»BtcT^ y u- m, y**yu-Fak io 

[0 0 5 9] (c) ^y^^a7^F>h'J 

* ) r * y F , o £ ) r^'jb-h. f y 
M£)T^yu-K fc^;l/x-f*;k ^tf—juj.- 
fvk h'jbx;i/x-^jk {fv ^;kx — f-jk 
■Ji/^l/x-f;v, h y ^y s^Ux-f^k 
(d) *s1j)l7FlsWl±T)l*r\s>#t) a-)i,t<on&» 

^***sc^«H5HBccr^ y FS, ^£ 
*yu-F* % t^s, yys/^jni3Cct©«^i8 20 

[0 0 6 0 ] ( e) M-*»*4C>«W5K4BecT^ V 

- K 

(f ) y*;W>mfc*«<D«^#r*o 1 
'Ju-H, ^£*yu-F£> tx;n, y 

[0 0 6 1] (g)#«jyy >^;u (y^)r^ji/- 30 
k ^yry^ (^^)7^uu-F, ^y t^;u (y 
3?) r^yu-h*, wucchr^^a, yy^m, 
r y ;Hfofii^wr^>* yr^y ^stxxf^ 
j $ ? v )imx-xj*)i>c 

(h) #y$--YftWtr~Jk tf<y tr-ji/T^ F-<>if 
;k x^+v«jji* 0 cn^tfc, f*ar4J:^& 

SflM^Fyx-?\>k BlBSrK^y JJiJffiSEtf 

tcwaccfflc^ns. 40 
[0 0 6 2] «±*»?BK:ffl(,i4c4©r#*^li#y 

fttl 0 0 - 1 0 0 7? , <£ 
*n?£L< «2 0 0-577t?*^ o ^SftU 0 0KT 

r*€>i, ^1^ y v-^i/ y ^/^it; y v-a^$ 
»ofc*?Ltt^y*wgi*j»J5tia:c»L/. ^yv^-f 

C>o ±0*f*L/C^y V-CD^S«20 0-5 50 
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75v$>k>, tomcat, fiaar*os«FiHcc9fa , r* 

§Sfc»6ft*. cctagt^tci^ ^?Lf4vy 
■fee, *toesbr/h3 < ^-&cit*5 B 

[0 0 6 3 ] *iltl^^P7^#ij7^' 
P'^O^ittl 0 0-1 0 77, S?£L<«1 00- 
577, iO»iKB2 0 0^2^t*5 B 5H^ft^l 

MfittK^^H 3 ft tr i #169! *c w a yv- 
^«*sjp*»JWfc J: tfSteSJC 0 fc 4 {KS L r f# 6 ft 4 

^n+if> is«sc(c*fL o. oi-ioa*gp v jf a 
u<«o. os-smsgp, se>tcsf*o<»o. 5- 
3*MBr*So W«#y^-©iRfti**so. oitt 

ftT\ *«2Ll^ ft, 7Jl^*^>5><Df±&<& 
J: WKteKlfc 0 tc t f£5£ L X m h ft * 
5>n*1f>iB— ( 1 ) , (2 ) CDS 1 OR 2 !, 

s 1 or 4 »s 1 or s i^ i 0 o%nn*»»snrs i 
OHCcfto, S6cc 1 0 o%»^Lr^P*-y*>ita&c 

[0 0 6 4 ] ^cc*»wc«^ftc4©r«r*as«| 

mm(C) T^n-;U»*Ji, ^F>^«, T ^ 

it i«©^K:«w*fctt4JifeLr<ci. ccr. r 

- •7zu*s— i -"^p^y— n-^^y — ;U % i 

1 2-^^;l/^^y- 

+>-^^y-;l/ v n-^+^^-^l/. 2-^^;U--<>^^ 
— ;L\ sec-^tt/^k 2 -x^;U^^ s 

2-x^;l,^^-y-y-jk sec4^^-Jk n 
/ — )],TJla — )l s 2, 6-^y^^ 
4, n-f r ^7y-;l/ v s e c-^>f^TJ^-Jk F 
y y f;l/yxjl/7;l/a-;^ s e c -f* h ^ f ^ JlT)l 

3, 3, 5-F y ^^;U->^P-^^1fy-^, 

^^Jfi, fe<tyx?i/>yy 33-;u, i, 
u>yy^^k 1, 3-^^u>d/ya-;k "^>^ 
>^ 4, 2-^ ^JU^>£>^;j* — 

4, ^+-y- >is# — )l-2 , 5, "^^*^>^^-7l/- 

2, 4, 2~x^;U-N.^if>^^-jl/-i , 3, i^x^b 



(13) 



$ yn-Jk h'j7at>> y ^ — ;i/ & ^©^fr 

U> 3-ji/^y7"a b;Ux — f-;k x^U>^U ^ 

x — x^i/>^'j3^y7x^J^ 
«r;k x^- U> _2-x^;l/^>;l/xi-7 u 
;b v *;x^u>^y3-;^y^Wx-r^ i^x^ 
U> ^'Ja^JKyx^Jbx^r^, 10 

b;I/X-f\;k ^x^U>^ 'Ja-M 
yy ^;I/x-<r;k i^x^- u> y y 
x-f*;u, t>> ^'J z\-)\,*cj y ^;!/X— 7\>k 
7 4 p bU> 2? y 3-;Kyx^;bx-f^, y*n bk> 
#y xi-;l/^y y°u b^x-f^k y°Pbk>^y n — 
;kfcy :/^;Ux — r*;k ^y P b'k>^y — 
f-Jl/x>- -r;k ;yy*u bU>^ r J n-jRyx^jU- 
f*Jk ^*7*n tf u>yy ^-wy^ne^x^fib 
& r ;l/ ^ - ;l/ BB» J— f - ;U&#JK & £ * * £ 

ci3&s-c*So cti6cor;i/3-ji/3RjgjjHj i 20 

[0 0 6 5] Cn67^3-;KD^, 
;k n-^£y— Jk i-:/£y- 

;k sec-'/^y-iK t-^^y — ;k n-^>#y 

— j_A.>^y^ ;b 2-^ ? ib^^y^Jk sec 

-^>£y-;k t-^>£y-;k 3-^F^>^y 

— n--M i if>'— Jk 2-^^JU^>^^- Jk s 

e c y — ;k 2-x^;l/^ y— ;k ^Dt'l/> 

?y xi-H^y ^^;Ux— r*;k y'nbPZy^y n> 

;Ux-^;k ^Pb°U>^ y ^-;Ry7^Jkt-f^ 

iiiWfiu^ ^F>^Miit(t r-febx y 

^;l/x^;U^r h >, ^^kn-^Pt'J^FX y?-;U 

— n-7"^J^F>, ^x^;U>$r y^-i-y^ 
)ltrb>, ^^-Ji-n-^y^Jiyhy, x^;i/-n-^^ 
;U^rh>, y^^-n-^+^Ji/^r h>, i - 
^rh>, h'J^^Wt^X is2u^*rVs>> 2- 
■^U-y>, y ^;i^> ^n-^-y-y 2, 4 

>^^>, T-fe hx;l/7t h> v T-feh^xy>, y* 

3 T-fe^JbT-fe h>, 2, 4-*^* 40 

-y->>^>, 2, 4-^^°^>> ; ^>, 3, 5 ---\y°£ 
>^>, 2, 4-^£>^>. 3, 5-:t^£> 

9 J*>. 2, 4-y^>i^^>, 3, 5-y^>^^>, 

5~y^;U-2, 4-^U*>^>, 2, 2, 6, 6- 
fF7^^;k3, 5 --^y *£>^:t>. l, 1, l, 
5, 5, )\s*U-2, 4-^^*>^*>tt 

[0 0 6 6] K**iiLr«, 5 H\ N 50 
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F, N, N-yy^i^JlAT^ 
H\ N-x^;b^^AT^ F, N, N-^x^^*^A 

h\ h\ N-y^Jbr-fe hr 5 F, n, 

N, N-^x^;UT*b hT^ F\ N-^W7'Pft>7 

$ F. N-y^;i^bnyF>, N-*^;^^* y 
T-te^Ji^i'* y > v N-r-fe^b^y N-r-fe 

^fP>Ji;>^iW6tl^ 0 Ctl6T5F3R«« 

[0 0 6 7] XXT-Jl&mmt ltd ^x^;U^7-* 
*-k »'Pfl/X gi*yxf 

;k ftBM*;k r-^>n^^h>, r- 

^UP7^F>, ftSn-^Pb'Jk Wi-7'PbVk 
*n-y'*;k i -^^JK S8sec-^;k 
?n-^>^;k Sis e c-^>*;k SK 3 -J h 
*^:7>;k g^y ?-JkK>^Jk i^K2-x^;i/^ 
S»2-x^^*^k ft®^>>^k mWiisZ 
U^*r>>)l^ ^JUS/^n^ + S/Jk £ft|£ n ~y x 

Jk TH2h»«^^;l/, r-te F»Hx?;l/. S^x^u 
>y'Jn^j^yy^Jbx-fJK SKx^Uy^y n 
-jR/x^x-rik S^K^x^ y p-;1/^t 
yy^l/x-fik SB^x^u>^»j3-Myxf 
Jlx^rJK iti^x?«l/>^y n-jl/^ey- n-^> 
;ux-f*;l/, ftB^ntu>y>ja-;^yy^x- 
r*^, SS$y 0 n b*U> ^y zi—Jlts x^;Ux— f*^. 

7'nb 4 l/>y'j 3-My^;u-fj|/ ( #M^^a 
bu>^y p-^y^^^x-^K S8^7'Pb'i/ 
yyy^-^yx^jl/x-fik ^ftS^'Ja^, 
ft^h+VhV^yn-jk 7'Pb'^>Ix^Jk ^ 
pb^>Btn-^^;i/ > *7°n b^*>K i -T ^ ;k ^^.^ 
»^x^;b % ^a«?BJ3x-n-^^;k ?LM^^;U, JLM 
x^;U, fL^n-^'^;U, ?Latn~T^;U, 7P>iyx 
y^;^^^^^, y ^;l/^^x^;i/^ci^cf 

[0068] «c*j, mm (C) ior, r;un-j^is 

*f*L/U. *»M<D«fe*tt«?Wtt, ±iecD^® (C) % 
^tt4*s, vy^lulgf* (A) */JD*»»*sJ:0'/a 

[0 0 6 9] *«wr^ffi3Btij«ftctt*«ttior*> J: 
tttt. «H. Fy^yy>«. 
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it, *i>**>wi> s-)~>m. fijym, ^^.^m, 

^-ji/M. y^w>®L -yy^juK. p- 
^PPi^gg, v^PPgtH, hy^pp 

[0 07 0] Sfc. *»W©«i^»«**«±fcStotL 
© «fc 5 ft . TO * fc IZfttc J: 13 L r & ^^-r 5 { fc 

^»*i*ife>n4. MM»»rcm>rfc. zmittm 

ILttiU cn£©&$#©^ft««aj26MI4<!: L 

-cfti&stis— «se ( i ) *sJ;y/jfc[i (2) ©tju 

n*i">7>©S i OR'IS i OR'IS i OR'I© 
1 *)l>£ UX 1 *Jl/fclT. if £ b < «0 . 1 * 
Ji/tiT3S*a^r*4. i*;u<fcg£i>£ifc«»a«£ja 20 

0 . ^» ft ^?l»© * -c mmi imtP h ft -s gMbw? 6 n 

»< ft 

[0 0 7 1] fcl±, *f»P3©Mttt;»llJifiLfc<fc5ftW 

p y -7 - i *ffi*^t>-t± h c t t,c ct o r -e e.*?® 
ztiz&n&i' y *«m©j±r***»l < <s< -rs c 
i*sr#s. -?-oDJistcot»T«B^6^r(*ftt,^^ & 

o f£ fc L < «^?L**KffftT-2.-> y **«lT*Sf 
^L<±S$1±.f,JlHift-?>) £1*1, 2f»7)l' 30 
'Jv-i McoftfliK: J: 0 ffijfT 5C iCCj: 0 , ~> 7 y - 

isnatj ft £■ <Dm & zmm i> x fc «t i, > l , 
&%i±tf^<Dtcib<Dytmtm£.m. »«£©*»i4*i* 
tab(D-&mmi±.m, «w«# ofcj&osjesflft £ 
ff.*©as»n«i* - *»w©iS&*«ft toft c>«H-c*ift 

^©^ifi^tC^JO-rS C i pTfi&T&So JfcK** 
^^^©iSiiS^iLTtJ, r;U3*->>>^>*tH 

j££tT->-Cfc 

[0 07 3] ^fmiCiSMX, T)la 7 XDfiark 

Tira^s©**— flSKrca-sa*, *^m©^-cflnArfc*> so 
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stofti»„ ^©^Jin^aiKtf *>t, r^3+i/->7> 
zm^ftbztcisb, *©a«fcfrftH#itfl£a>tt-£, *g 

—f b 3 1* h tctb K. 7 >l 3 - )IZ£ £'©jg*8£ ft# 3 i± S . 
ffifiTaHHT* ft <B©^^#tt* fc«ffi*^toifr ffl 
c>^.to?>„ 

[0 074] *14M*»)W. «B^Sfl»K*«*fcB 
mmmcm^.xi>^K r;bP*'>->7>{**©ffa 
T. ttl*»)gLT^7-'--»Wcft0. ^c->7y-JH 

«©-> y ^irigf*^ i ^g-r 5 . *»woifc^«fiBftr 

B^sbT =f * ^>>- 5 > 4 * y n v - «4c L X is < « -5 
< 1 ) ^®ttS*5jSa( C ±*ss©-C. ^Bf©«» 
tt***ffrtfMIJ»*iJ3— tcr#4. (2) S6K->'j* 
wig(*36*yjwt-r sti^tc y *#«ko^hk*sv^ ^ 

[0 0 7 5] ^HHJKM^T. TJV3 + ~>^5>^tt]7k 
^S?tSt*©fiSBa«0^1 50 'C. *f$L<(i 
0-10 0'C, «fcOJf*L,<«0°C~5 0°C-C*4. 0 
•C«fc»)*>(at»iftl*»»Oiltf3&*+»Tftl,>L.. IK 1 

5 o *c%jtaA4 4JSi63&JA»tcjiff o-rarr. Moy 
;Hb^iac •)»* L < fti^ *»W©Sfcffi« 

B»ft{C*W3to4^y*«rig#©i|f^*«l 0-9 0 
%. »*L<«20-85%. «fcOi? ; *L<ti30~8 
5%t?*5. j®^*s 1 0%iD fcfit»i. ±ta© 
(1 ) te«ty (2) *5il)j£$toftt^©-C, 4?SL<ft 

LXL£*>, i^, ->y *fr«#©»^*(a:ifea-r-6i'y 

[0076] * /c, &fljfflj»«t'©y- h y y a. * y 
Afti'©r;u* y^«*j<i:0"i*©$a*s. I5ppb« 
t. 1 0 P P b yrFx& 6 c <l ftmm<D{& v-t> 

(A) . W«sK'J^- (B) *jJ:CJt»« <C) fti*^ 
C». f#6to/c^BI*©'> y *fnBff*yjHt3-a-*C i 

sector, is y *>/mm* w-m^im&zmz c <t 

[0 0 7 7] JWT, *IWCMtffiifflBSW*Jfcl«LrWil 

3e.Cc^«:*IS*^Wt«#y v-*^S31±-5 
*S K o (, » r 8*ttK 8ft * . *I6 W «: *i W 4 Jfc?&tf fiS 

«©^H^iiflttt. 5fcie©c-£ < 2-3 0SS%^*f 
j»s6*a^ft«iB4ft»). \^u^m^hxnm.tii»i>(Dx 
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B, f«W*fc«±IBjS« (C) ccJ:***K:J;oTfTb 

[0 0 7 8] ^H^»«KWK»I*0^ffl«EW{cJt-r 
£ r p * ^> v y (O ^«*iflP7K»W*J ct OIW^KJE L/ 

b^es* *at * e > 3 - h & £o«ao*ffir tf s c 

TO. Um-10 0/im©rQit$Wt^^ o 100 
[0 07 9 ]iS4l/tB5/'j3X y;Uv-H;A^(D 
«I*fer*4. C<D»^. SltltBTJ^^^A, ^ 20 

^3?^r, ^;i/n^r, gjts/'j3> 4 ^t^£>, ^ 
{b*>*;k Stft*$3R, *SRfb^-feX 

F\ *(Dftttf O^o y 

l^Ci^t^^ 30 
[0 0 8 0] JiBKDfKiatCifefife, _bf2S«<Dltffi£, 

m&\±M£ Lrttc*»43/7>^9 ?"y >^J4LT 
r v 3 -r ^ ^'nt*^ F y ^ F^^v^v. 3-y^ 

(2-7^x^) -3-75 

F^f^X ^Jbh'J^nay7>, t^Jbh'Jx 40 
F^S^X 3 - ^PU^Pt'Jb F 
X 3 - ^PD^ab'JW 3 - # 

oa^ptw^-^ 3-^pp^p 

F ! J > F + ^>^>, 3 - # »J ^> K + S^tftfJl/ F y ^ 
F^^X 3 - ? U V K+i^^ntfJb^^iU^-rf F 
3 - y^^'JP + ^Pt'Jl/ F F^> 

— h7^5- l )AJ/-f V^Pt'U- F , 7JR^^Ah 50 
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■JX (x^;bT-fe F7-fef- F ) , TJl^^Af X 
(i^il/T-fe FT-fef*- F) -t^T-fe^Vr^h*- 
h TJR^^Ah'JX (T-fe^JUT-fe F*- F ) tt£ 

[0 0 8 1 ] ^ffl^^^fllCCL/cft, 3l*«§*fT5 
yiWfcaft»«FCC|R^3hat»*s, MSB 10 0-30 
0°C. »*KB150^30 0U yjVftSJCCCKT 

£ 0 #*l/<B3 0fj^5B$fH, <fc0CO»SL/<«l 
^2B*|ffl"CA4o C0D«mc<fcO, MW«J0E*94>©^ 
y * iWIBftoy ;W^J«W+»tc Jttf 0 > y * <b Sc £ o 
^■J^©l^tlt 1 0 0%&< *Tif4i8^» 

6„ MBttfi 1 0 0'C<fc9fcffilr>4> aiItftS#»J*7 

^CotL*5. Sfc3 0 0°CJ:0 fciSt*4, 

[0 0 8 2 ] COJ: 5 KLT»6ftfc^y 

ffir*S. LsfeU LS I £JHE«©*»1»4LT3& 

[ 0 0 8 3 ] V U y ^-a^*»B^6«» 

«4iJB*6*y v-*|«S , i"*ci(cJ:orff5a ceo 
^y^/w«^uv-a^ft»)K*cD*^yv^ 

[0 0 8 4 ] W«^y L/-CB, » 

©^aJW** 1 ? WiS^" P *fe ^ K *5 C *T««CC*J|P«JtrC * 

^*x**3&s, a«©Jn*«ffiB3 0 0-4 5 0U Hi 
L< B3 5 0-4 0 0TO«Bt*So 3 0 0°CctO^ 
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[0 08 5] AflNUftlHItt 1 0 #~ 2 4 B$H©«5H "Ctf 5 
CtfiWtHK Wit L< Kl 0#'~5B#W, ^CCC© 
»*l.<ttl«>~2ll$IH!-C*&. lOfWOS^iWI 

^ILtt^ 'J *ilKT«i , i»« 10 

*^{g< & £ /cM#^(g^ftS« 2 4 BSRflkl 

i^cc*?7-rs©-c, cn«_hSB^ra©M«S>* 9 SB* 

*^s*c>o fiumzmm. T^=f>. ^y^A&i©^ 
tore****, c©*B^tc««E»fttt*^©f*fl[*. ->y 

L/^C^J: 3 ft jJIffiic $ IJfp-T £ C £ *i*f * L t, > . * fc#H 

ttjx >; *»fli©^stt?:f£«§ * . r**©jj**8hw 
[0086] w±©M^rFt*fSB.s©w«itf u v- 

tc J: S JJ!M©SMt#©{fiT-£Mit& £'©3ia 

[0087] >; #/*r«# >; 

^'^iia^ffT-Ctf 5 4>©-C#>ft -e©x 7- 7'©Hti 
f£Ccffii;©filK-?>#Bf»c J: S * f - ? ^g-c t> 

-5.t.©Tii^c^ 

[0 08 8] fcLh, *^W©^?Ltt'> y *;*«S*JBt>-& 40 

ls imo&m&mmtmm&mmvitz. 

?ltt^y#»|g©ltSf*¥tt. MS2. 8-1. 2, » 
SL<«2. 3-1. 2. 3e>CC*y*0< «2. 3 — 
I. 6r*5. C©thSS**«*H?«©^ilflfiKW© 
(B) ^#©^WSK<£9fSgi5^£ ££#-?#&,, * 
/c, **W©^?LttW0l*{c(i t B J H)SKJ:4*B?L^ 
flJ?W5EK:*Jt>-C. 2 0 nmJW±©^?LB*K±S«f>6n 
f, »ra*6«kJRit/Tj(fjiit?** 0 atlOnm«±© 
?L«#£EL£<->„ 50 
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[0 089] #f6W££9f#6ft££?L1^>y#*J& 
». «M«^©^*Jl/i'tt©^?Ltt^ , J^#. tctUZK 

*sw. *mwmi mmm, mm 

[0 09 0] 

«*feor*i*W«:lllwr**i. *»8©«fflttcft6 
( l ) ^ y *«fi$J± 

*^B^r«^ififS*)ttiic^i ft sir#&t4*»©fifc ^ 

N M R (C J; S ~> y ^ JKOMSW> 6 HtB L fc»fS-C* C . 

*fth*mbtzc t-cm^frnM^c^tiiT)^ 
6» 6 ft 4 >- y * ©*i)j£Jt t> iai«©M^*ffir»-c 

[0 09 1 ] -Mitt. 7^3+^>7>iltf- h 
h+^~>5> (TEOS) . ^Wt/ih+i/i/ 
■5> (DMDE S) ( h Ui h + i'S^yjU) x 

(BSE) «r^l»/cJS-&©»mcfi©DMDE S®S 

©s imt-©*^ dsvtjmi&tt) (DW&mzmw-f 
4„ 

iSH: J EOL-7A^400 
ace*- F : N N E 
5^f : WI 1 Omm. rtI3mm 
(^WJHlseW. «)B£<!:fcDftx£y-;k TMS^l 

«#@^t : 1 3 0 0 0 

PD O-OI/Xrw U-) 2 5 0# 

BF H->^t f*-) 3 0Hz 

W±©lte*g*J J: CJ c iW3e*#*» 6» 6ftfc«tffl!*fllC » 

rWTfc^-rstWSJ: •? *tHT 5. 

DMDE S©^&JU%= 1 0 0 X (D0+D1+D2) / { (TO 

+ T1+T2 + T3 + T4) + (D0+D1+D2) +2 (B0+B1+B2 

+ B3) } 

TO. DOSOT 0«-eft-eft±ia©KgTM 
*4©TEOS. DMDESMBSEi}i®ih+MAi 

4>ft < i -gpjjq^K^^ 3tit*iIi&o /dt-^j tc 
»«sn*^y^i/»»ajua4*L. Tl. D1MB 

1BTEOS, DMDESSO i 'BSE'TJ©SS i ©— ffi 

ft4»{C»«3ftS'>y^Jl/©»^K%«U. T2. 
D2S^B2BTEOS. DMDES, RL>"BSE*© 

#s i©-fiBiT«s©s iM^i®*/i7-*/rL.riB 
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*U T3a^B3«TEOSMBSE*OS i <D= 

bteosws iommm&mmvs im^twmm 

[0 0 9 2] ( 2 ) JtRW* 

V 'J 7 FXf - h^^t->> httlS SM4 9 5I§ 

( 3 ) MJVffiS 10 
*tfcx y ^ h : i/6° , y * h : i/6° 4 ^yt^ y 

v h : O.lSimfCtfcHJS ( ^>>* a 9 > * ) © 

i««i*tt, -en*n40Kvi5omAr*jjELfc^ 

(4) ^>^^^^X 

MTS Systems Corporation*!!^ ^ A DCM 
H=P/A 

ccr, PttEnat/fca«r*f3, sms8Ia(2»hi« 

[0 0 9 3] 

[ttl] 30 

i-l 1/2* 

A=24.5h c 2+2 m-hc 
i=0 

[0094] c<D»i*ai3Bii^©sEfl[h t^(Dm\mc 

he- h - e P/S 
Er=(/~7r • S) / 2/~A 

ccr, a^»tt$ErtJ*ar*sns. 40 

E r =[(1 - us 2 )/ E s + ( 1 - v f )/ Ei ]'* 
**To *IWC« i> i = 0 . 0 7 , E i = 1 1 4 1 G 

Pa, $ tc^m<D^r v v >Jt»*»ir * v s = 

0. 1 8 £ Lr^>^;l^CD^>^^:> ; ^^XEs^Sffi 

b/c 0 rssa^ ^Ktctewi+^^yA^^t*. o. 8 

/i- 1 . 2 //mOKftlSLfc. ( 5 ) iJXf&M : 
WWHffWTGA- 5 0 4mt>r*M#W (TGA) 
*frl>. 2 0 °C/OT 4 2 5 a CJ "effSL, 4 

2 5 °cr 6 o frinmz l tcm'ik<om&m>?¥ (mm% ) 50 
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^r^XMli Ltc D 
[0 0 9 5 ] 

[»ll]fh7Xh^^7>16. 5 fir, y-rf* 

;U) x£> 1 4. lg, 8 g, ?R4 

0. 5g t 0. Imo 1/ \<Dffim&. 3g«^l t 
4 0-C«C-CB^m«»l/Sl£3*fc. »8«4 5g*i 
0, ?LHx*;W2 0 50°C, 50mmHgiC 

tM^SSL, 18. 1 gtVimbtci^ 7K5. 6 
x£y-;I/0. 78g, ILii^Jl>3 0. 8g*H 

i/c 0 i 6 n m (D ^ 5 g ^' 'j x ^ u > ^ y 3 ^ 

;u - # y t' u> ^ y p 

Jl/ (»?W16 4 0 0, r^y t'U>^y 

3200) 0. 4 8 g «rJHJ* t * 

i/7>*43|W)S i M^tt 1 7 ^e^rAofc. 
4 6 -Y>=^>y 3>«5*^±«:3m 1 Sri, 150 0 
r p mCCT6 OfMHEMS^flit/fc. fO^at 1 2 0 
°c&cr 1 flflL a*#H£lT2 0 0°Cicr 1 EjffiL ft*,* 

rsiR^fflMT4o o'citcximmmmmtiiLz. mm 

«<0 1MHzK:toW4ik>t«*B2. 0, +>y*i^jx 
7X[J4. 80GPat*ofc B S6KI^^*tt2 

[0 0 9 6 ] 

ClSJfitflJ 2 ] # y x?- u> ^ y n - ^ y ;/p t: u > 
yijn-ju-sj<yx^p>yyn-;uo. 48g©^ 

0 . 4 2 g^^ T Ji^U>^V 3— ^il/X^fJb 
(^¥^T-S6 0 0 ) r«ftifc£WKt«(l« 1 
iB-0»fPtm>, BOTtfO. 7 0Mm©MttJ/'J 

#»«*f#fc. »e>nyt*fflt<DiMHzcctec^5j:b»* 

$B2. 1, t>^a7X[J5. 70GPat*o 
/Co #X«^»19**«-C*ofc. 
[0 0 9 7 ] 

[Jt«Wl ] *yx^u>yyzi-ji'-#y^ , ofu> 
^ y -^yx^u>y»j3 -;KDRto 0 oc# y :/ 
ptri/>yya-^ (fW$5>-?*3 o o o ) o. 4 8 

g*fl^c«51-{ClilllMl iRI— Mil 
#0. 9 5/imO^?Ltt^y^*HI4f#/c e f#6Wd 
«l©lMHzK:te^«JtiMW«2. 10, 
a7X»3. 3 8GPat?*f), 3Hli«ll*$J:CX2iJ:b 

is l r »**ttH«isr * s # , ««^s^fgc > 4 c >*> 

[0 0 9 8] 

;^xh+^>7>4 1, OOgfcJ:^ (hJxh 
+ >>^>y;b) x£> 1 . 12g, 3 6Cc*^^f«# 
6 4 0 ooo^yx^uv^y n-j^y ^'n tru>yy 
n-;l^y x^u>^y^-;U^n^ 
y ^'n f u > ^ y n - jMB^DK^tti^f «{* 3 2 0 
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0)42. 0 eft]*. . 1 g, x*y-;H 

1. 7 5gfcitf0. INiBMl. 6 5g£*iS£U 

>^^^-±Cc3m 1 flSTU 1 0 5 0 r pmtCT6 0 

&nHis&ffioft:. -eofi^a* 1 2 o-ckt 1 #ibl 

^*^HMT2 0 0 °C^cr 1 U$IBL «l>r*3R»H«T 

JLtt^U ^WROlMHzCCteWiJtSt 10 

mm*2. 1, t>^^^7Xii5 . 50GPat?* 

[0 09 9] 

[Jtl5Wl2 3 J*)lbVj* h*^>^>2 4 3. 6 

5 5 9. 3g, -n--<>^^h>2 3 9. 7 

ffOfi^BSKC, 0g^7Kl62. Og 

»iTi7«, 5 0 TlT2li*nOKl63'tffc 20 
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[0100] ±Kr»fc*u^P**>!/Ji/ 1 0 0 g 
t^u>^p^3*'»jv- (=«Mba (1*) 

^-#-;U6 1 (HO-PEO 2-PPO30-PEO2 
-OHfiS) 8. 6e*:8MnU »6ftfc»^»* 8 -Y 
>^^'j3>^i^C^ t*>n- hS&cJ: O^flJU 

Jjn&LfcCD^ $^tCl^Tt3 4 0°a 3 6 0 °C, 3 

8o°ccDiiiBr^n*en3o^ m-r^mmo. £6cc* 
mr4 2 5 °cr 1 BSMJrtKu j»aaia©ii*0«i/ 
fc. »6#iyt»«©a:w«*»2. 4. t>«y*5 

X^4. lGPar^l *fc#*l6£«B:2%JW±r 
[0101] 



F^-A(##) 4J038 DF002 DL021 DL031 NA11 
NA17 NA21 
5F058 AA10 AC03 AC10 AF04 AG01 
AH02 BA20 BC02 BC20 BF46 
BH01 BJ02 
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[3&fr 01 ¥JS 17# 8fl 11 a (2005 . 8 . 11) 

[ & g§ #•*§•] # £ 2003-89769CP2003-89769A) 
[&»H] ^ 15^ 3^280(2003.3.28) 

[ffiJM^] #H2001-283539(P2001-283539) 

C 0 9 D 183/04 

C 0 9 D 171/00 

C 0 9 D 183/02 

C 0 9 D 183/14 

H 0 1 L 21/316 
[F I] 

C 0 9 D 183/04 

C 0 9 D 171/00 

C 0 9 D 183/02 

C 0 9 D 183/14 

H 0 1 L 21/316 G 



[fSiiEf] 

mtUB] ¥JSfcl7#lfl 26 B (2005.1.26) 
[#MIE 1] 

[ffijEW^Hi^] 0 0 9 1 
[ 0 0 9 1 ] 

-WtLT, 7^n^v>'7>i:LtTh7ih^yy7> (TEOS) , /W- S> 

iht^9> (DMDES) SO* If* (MJiKWJ)!') * > (BSE) fcfflv* 
^i^ttitt^^DMDESigBCS (>"J #*&]&fcfc) ^iftB?££ 

US : JEOL-7Af400 

iffiliE*- K : NNE 

t***1f : 1 0 mm. I*3& 3 mm 

mriaisc : nooi 

PD (A^f^ 2 5 0t 

B F (7'o-K^>^7rn-) 3 0 Hz 

j^±oiWSi6is*j: ^?nj ft ^ # h ft tz $cm z m v > t & t k ^-r x. *> n w -t 

DMDES<^t^%=l 00X (D0+D1+D2) / ((T0+T1+T2+T3+ 

T4) + (D0+D1+D2) + 2 (B0+B1+B2+B3) i 
(sS^K TO, DOS^'B 0(if^f'H±ia«iIt-^TEOS, DMDESS^B 

v^JVff 5}-&Jt£^U Tl, DlXCBlliTEOS, DMDESStfBSEt»# 

^:MK£>Sf#a&J£*^U T2, D2SO ! B2I±TEOS, DMDES, S^BSE^ 

Z/7 + Ji><r>ftfr&.Bt*$L\** T 3 WB 3 liTEOSS^'B S E*<OS i <*> = ffi3r#Ri£ 
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